abstract. In today's competitive environment, holding companies are usually unable to successfully compete in production of goods and services due to technological sophistication. Therefore, for success of holding companies, selecting appropriate strategic alliance partner is a critical factor. Accordingly, the aim of the paper is to propose a systematic approach for an effective partner selection. Firstly, the underlying motivation and reasons for a strategic alliance building are presented using a SWOT analysis. Criteria of partners' evaluation are attained on the basis of combining strengths, weaknesses, opportunities and threats. Due to uncertainty of criteria, they are weighted using fuzzy quantitative strategic planning matrix (FQSPM). Because of a large number of criteria obtained from the SWOT-FQSPM analysis, criteria are diminished based on their weights using the Gap analysis with fuzzy data ranking. In the next step, it is proposed to apply four ranking algorithms including the Fuzzy Additive Ratio Assessment (ARAS-F), the Fuzzy Complex Proportional Assessment (COPRAS-F), the Fuzzy Multi-Objective Optimization by Ratio Analysis (Fuzzy MOORA), and the Fuzzy Technique for Order Preference by Similarity to Ideal solution (Fuzzy TOPSIS) to evaluate strategic partners. Finally, the results are combined with the help of the Borda method to choose the best alternative. To illustrate the efficiency of the proposed approach, a real partner selection problem at a holding industries factory in Iran is presented.
introduction
Many manufacturer and service organisations depend on each other when producing goods and supplying services. If it is assumed that continuous progress of any organisation depends on the ratio of quality superiority of its products or services in comparison to competitors, it may be concluded that such advantage could not be gained without cooperation with an appropriate partner. For this reason, companies usually attempt to conclude an alliance contract with smaller companies as strategic alliance partners under companies' business brand. This type of business cooperation or acquisition is aimed at production of enhanced competitive products using more advanced technologies of smaller companies that would make the holding company more active and thriving in the competition against large rival companies (Cummings, Holmberg 2012) . Accordingly, the most important factor is the selection of appropriate partners for holding companies to attain success in a dynamic business environment. Even the superior alliance management may be insufficient to overcome poor initial partner screening and selection efforts (Ashayeri et al. 2012) . There are several reasons for the successful implementation of strategic alliances, but the importance of partner selection has been emphasised (Medcof 1997; Ding et al. 2013) .
Based on existing approaches to cooperation and the use of capabilities and capacities of a company and its partners, a partner should be selected using systematic rules and viable criteria to ensure the minimal risk of outsourcing activities. As a systematic approach, many studies (Hoffmann, Schlosser 2001; Sampson 2004 ) advise companies to determine their motivation prior to selecting an appropriate alliance partner. This implies that the importance of selection criteria is affected by motivation. Nevertheless, almost all studies in this field also use expert ideas for determining motivation and determining or evaluating criteria of partners.
Therefore in the current research, based on the systematic approach, it is proposed to use a SWOT (Strengths, Weaknesses, Opportunities and Threats) analysis as a motivation definer for alliance strategy building with implementation of the quantitative strategic planning matrix, i.e. the QSPM-Gap analysis for weighting and determining the most important and feasible strategies as criteria for partner selection. It is important to note that in contrast with other studies, which use expert ideas only for identification of a strategic alliance, the current research seeks to achieve this aim with the help of the SWOT with QSPM analysis, combined with expert opinions. Then, the Gap analysis is used for selection of the most important criteria based on their feasibility score and QSPM weighted score.
Rather often, problems related to partner selection are examined using Multiple Criteria Decision Making (MCDM) approaches. There are some studies in this field that use new prioritisation methods. The relevant research review can be found in the following section of the article. It should also be noted that results can differ depending on the use of different MCDM methods (Antucheviciene et al. 2011 (Antucheviciene et al. , 2012 . However, the use of a single prioritisation method cannot ensure the best result; besides, such a result would not be robust. Since we need a robust decision-making to choose the best partner (alternative), it is proposed to rank them using ARAS-F, COPRAS-F, Fuzzy MOORA, and Fuzzy TOPSIS methods. Then, the overall results can be found based on the Borda method. It should be mentioned, that this study was the first to use ARAS-F, COPRAS-F and Fuzzy MOORA methods for partner selection.
The rest of the paper is organised as follows: the first section presents the literature review; the proposed model is described in detail in the second section; in the third section, a case study is presented and the result obtained from the proposed algorithm is described; and the final section offers conclusions and future efforts.
literature review

Partner selection
In this "co-competition" era, competitive advantages rely not only on internal capability and resources, but also on a close cooperation and solid relationships with external organisations (Claycomb, Frankwick 2004) . Therefore, it is of vital importance to select the right partners for a strategic alliance that would result in minimisation of the total cost of produced goods as well as maximised profits and the quality of products.
Although policies on strategic alliances have been adopted by companies for decades, Gonzalez (2001) found that only 50% or less of alliance participants considered such integration a success. Some reports indicate that most of strategic alliance failures result from partner inability to perform the assigned function. When an enterprise decides to form a strategic alliance, it should select the partner with extreme caution in order to ensure success.
As a result, researchers use various methods to solve partner selection problem with respect to considerations mentioned above. Table 1 reviews partner selection studies, applied methods and considered problems.
The review indicates studies that use up-to-date Multiple Criteria Decisions Making approaches, such as ARAS , COPRAS (Zavadskas, Kaklauskas 1996) , Step-wise Weight Assessment Ratio Analysis (SWARA) (Keršuliene et al. 2010) , Multi-Objective Optimization by Ratio Analysis (MOORA) (Brauers, Zavadskas 2006) and MULTIMOORA (Brauers, Zavadskas 2010) , etc.
SWOT
In the partner selection process, the first step is devoted to a strategic analysis of internal organisational and external environmental driving forces, which act as the underlying motivation and reasons for alliance formation. This can be achieved using a systematic and simple method, such as a SWOT analysis.
A SWOT analysis is a generally used tool which examines strengths and weaknesses of an organisation or industry together with opportunities and threats of their marketplace environment (Azimi et al. 2011) . Selection of important partners requires comprehensive information on circumstances of a market and a company; in addition, strategies of an organisation should be identified based on a scientific and systematic method. Thus, a SWOT analysis could be useful for determining important motivation of a company in partner selection. Having identified this motivation, strategies can be developed considering strengths, eliminating weaknesses, exploiting opportunities or countering threats (Kandakoglu et al. 2009 ) as well as using criteria that help companies evaluate their partners. It is important to note that there are hardly any SWOT analysis studies in partner selection. On the other hand, empirical studies show that the analysis is used successfully in designing real world problems (Yüksel, Dağdeviren 2007 To select partners for strategic alliances in the airline industry by considering effects of uncertainty and disagreement between decision-makers (Huang et al. 2010) Multi objective programming
To select optimal partners in the alliance and the corresponding resource allocations Analytic hierarchy process (AHP) with linguistic variables
To select an R&D strategic alliance with closer levels of performance (Ye 2010) TOPSIS with intervalvalued intuitionistic numbers
To select suitable partner for a virtual enterprise (Wu et al. 2009 ) ANP Evaluate criteria and sub-criteria of partner in the LCD industry (Liou 2012) Hybrid DEMATEL and ANP Helps to select suitable partners for a Taiwanese airline (Yue 2013) Projection technique To select a partner with linguistic values and intuitionistic fuzzy information under a group decision-making environment (Geum et al. 2013) Index-based approach Used index-based approach for patents and publications to identify and evaluate strategic partners for collaborative R&D (Büyüközkan et al. 2008 ) AHP and TOPSIS Determine the most important criteria after calculating the criteria weights by AHP and finally ranking the strategic alliance partner in the logistics value chain by TOPSIS (Chen et al. 2011) Fuzzy PROMETHEE To evaluate four potential vendors using seven criteria and four decision makers in the IS outsourcing (Chen, Wang 2009) Fuzzy VIKOR Provides a rational and systematic process for developing the best alternative and compromise solution under each of the selection criteria for optimised partner in IT outsourcing (Ashayeri et al. 2012) Intuitionistic fuzzy Choquet integral operator Development of the value chain concept from the perspective of partner selection. Outlines general similarities and differences of the value chain and the SCOR, and uses a simple V-form supply chain example to establish the proposed approach
QSPM with the gap analysis
Although a SWOT analysis is a powerful tool, some experts believe that the number of quadruplet strategies resulting from the SWOT matrix are mostly too large. The number of these strategies should be reduced. Yet, a usual SWOT analysis cannot sort or weight strategies by using quantitative methods. Also, for having feasible criteria which are used as alliance strategies, a screening after criteria weighting is inevitable. In order to solve these shortcomings particular to a SWOT analysis, the quantitative strategic planning matrix (QSPM) with the Gap analysis can be applied. It could be an effective tool when integrated with a SWOT analysis. The QSPM-Gap analysis evaluates, weights and reduces the number of criteria by examining feasibility and consistency of strategic alliance criteria in facing with environmental conditions and organisational situations. Accordingly, major criteria for the evaluation of partners will be formulated applying this approach.
Generally, studies in this field do not use any specific methods. Important criteria are only selected based on expert ideas and preferences. Moreover, in some cases when a number of strategies is large, decision makers can have different justification that causes inherent conflicts. Accordingly, it is proposed to use the Fuzzy QSPM-Gap analysis to adjust this condition and to decrease uncertainty and disagreement.
Recently, some researchers used the Fuzzy QSPM matrix to identify important strategies. Hosseini Nasab and Milani (2012) applied multiple criteria decision making and fuzzy numbers for improvement of a QSPM matrix. In their research, a FQSPM matrix is used for computing the sum of the total attractiveness score of alternatives. Yazdani et al. (2012) designed a strategic plan in an Iranian engineering company applying a SWOT analysis with reliable and achievable test by using QSPM.
The proposed model for partner selection
As mentioned before, since motivation to establish strategic alliances depends on different needs of an enterprise, attempts to identify universal criteria that enterprises should employ when seeking a proper partner are not productive . Accordingly, in the current research, the underlying motivation and reasons for strategic alliance building are elaborated with the help of a SWOT analysis and are determined according to exact wishes of a company. Then, criteria for evaluation of partners are attained on the basis of pair combining of four motivation groups of strengths, weaknesses, opportunities and threats. Figure 1 shows the proposed idea.
In the current research, criteria are obtained directly from motivation and do not require any reciprocal analysis as in studies of Liou et al. (2011) and Chen et al. (2010) . Also, based on a direct linkage between criteria and motivation, inconsistency errors do not emerge. The criteria are extracted from external and internal motivation. If a partner does not satisfy such motivation, the alliance will break down.
Once the criteria are investigated, the weighting and feasibility evaluation process is completed using the QSPM-Gap analysis. (Due to uncertainty of examined criteria, criteria are weighted using the FQSPM matrix.) The steps of analysis are as follow:
Technological and Economic Development of Economy, 2015, 21(2): 165-185 1. Create a table of alliance strategies (SO, WO, ST, WT) as criteria and motivations (S, O, W, T) based on the SWOT analysis output as in Table 2 . Table 2 . Fuzzy SWOT-QSPM chart
Total criteria score Feasibility score Criteria weight 2. Determine attractiveness scores of any of motivations (S, W, O, T) using fuzzy scores. These scores are determined in respect to environment and corporation factors. 3. Determine fuzzy scores of criteria (alliance strategies) in respect to motivations. 4. Compute normalised attractiveness score of any of motivations using the following equation:
where N is the number of motivations and A i is fuzzy attractiveness scores of i th motivation. 5. Calculate the normalised criteria score by using the following equation:
where M is the number of criteria, x ij represents fuzzy scores of i th motivation of j th criteria, and
A is the normalised attractiveness score of i th motivation. 
7. Determine the feasibility scores of criteria in facing with experts' idea about alliance condition and criteria situation. This score is the feasible degree of criteria regarding the alliance condition in the case study. 8. Multiplying the total score of each criterion p j TCS by the its feasibility degree, which makes fuzzy criteria weights:
where W j is weight of j th criteria, p j TCS is the total score of j th criteria and f j is the feasibility degree of j th criteria. 9. In this step, we use the Gap analysis based on fuzzy ranking as follows:
criteria can be equivalently expressed as follows (Tavana et al. 2013) :
where d is the ordinate of the highest intersection point D between µ i M and µ j M (see Fig. 2 ).
To compare M i and M j , both the values of ( ) 
where i =1, 2, …, N. Technological and Economic Development of Economy, 2015, 21(2): 165-185 9.3. For ≠ K i and K=1, 2, …, N, 
9.4. Compute the weighted normalised Gap of any criteria using the following equation:
Criteria with higher NWG i have more priority than others. We select the most important criteria, based on expert ideas, which offer that roughly 80% of the cumulative weight of criteria can present all the most effective criteria.
Once the criteria are investigated, some choices of appropriate partners for strategic alliance formation are considered. Then, the evaluation of the alliance is fed back into the analytical phase. We seek to determine, which of several alternatives would best support the realisation of the ultimate goal. For these reasons, MCDM methods could be used.
Criteria determined in the previous stage and their fuzzy weights are used as input of ARAS-F, COPRAS-F, Fuzzy MOORA, and Fuzzy TOPSIS methods, and the Borda method is used to select the best partners as shown in Figure 3 . The proposed procedure for partner selection is summarised below.
Step 1: Set up an expert committee for this strategic decision problem.
Step 2: Set the fuzzy scale based on linguistic variables for SWOT, QSPM, ARAS, COPRAS, MOORA and TOPSIS methods.
Step 3: Get criteria based on the SWOT analysis and company motivation as follow: 1. Determine the key opportunities obtained as a result of partner selection; 2. Determine the key threats incurred by partner selection; 3. Determine the key weaknesses of the company; 4. Determine the key strengths of the company; 5. Compare internal strengths with external opportunities and determine the most effective SO alliance strategies; 6. Compare internal weaknesses and external opportunities and determine the most effective WO alliance strategies; 7. Compare internal strengths and external threats and determine the most effective ST alliance strategies; 8. Compare internal weaknesses and external threats and determine effective (defective) WT factors; 9. Determine SO, WO, ST and WT as alliance strategy criteria.
Step 4: Input criteria into the fuzzy QSPM matrix and weight them.
Step 5: Reduce the number of criteria by examining feasibility using the Gap analysis based on fuzzy ranking.
Step 6: Get partners' criteria.
Step 7: Evaluate the performance for each of the potential partners using ARAS-F, COPRAS-F, Fuzzy MOORA and Fuzzy TOPSIS methods based on partners' criteria.
Step 8: Compound results of the methods and get the final results based on the Borda method.
In summary, the proposed approach is divided into three sections: strategy building, alliance strategy weighting and decreasing, and partner evaluation and selection.
3. case study: strategic alliance planning for partner selection in a holding car manufacturer company
With respect to the productive nature of car industries and the fact that they are aimed at achieving a greater product demand on the market, holding companies try to increase the profitability and reduce the production cost when entering into contracts with lucrative small and medium enterprises (SMEs) that satisfy required conditions under their own brand name. Also, establishing alliances with other companies may be a feasible way for SMEs to acquire necessary assistance for R&D. Because the size of SMEs, they have high focus on some specific technology and can be a proper partner for big companies. This study was completed at SH.KH Company that produces heavy machinery in Iran. This company works with casting units and production of cranks. SH.KH Company is attempting to acquire the Middle East market and concentrates on contracts with suitable SMEs. This contract is concluded under the name of SH.KH in the field of producing casting units and cranks. Company strategies obtained from the SWOT analysis are introduced in Table 3 . A group of experts answered questionnaires, which included open and close answers. The survey was conducted with three levels of managers. The result of the survey provided the basis for the SWOT analysis which was used to identify motivation and criteria of the company for cooperation with other companies (partners). Linguistic variables for fuzzy scale of the expert idea are offered in Table 4 . Table 5 illustrates a part of the original QSPM matrix, which shows results of pairwise comparisons of criteria. Notice that quantitative calculations of the QSPM matrix and the SWOT analysis are performed using two methods:
1. Obtaining suggestions of seven experts through discreet interviews; 2. Gathering information from fifty experts filling-in the questionnaire. Table 3 Technological and Economic Development of Economy, 2015, 21(2): 165-185 In this step, the normalised attractiveness score and the normalised criteria score are obtained by Eq. (1) and Eq. (2), respectively. Then, the total criteria score based on Eq. (3) is exerted and the feasibility number for each criterion is suggested by experts. Multiplying the total criteria score by the feasibility degree Eq. (4) of each criterion, weighted criteria are obtained. Table 6 illustrates the results of the step. In this step, criteria have been ranked with the fuzzy ranking model Eq. (5-6) and Gap weights (GW j ) as well as normalised Gap weights (NGW j ) have been received based on Eq. (7-8), see Table 7 . NGW j is a ratio and criteria with higher NGW j have more priority than others. For example, we get the SO1 Gap weight as follows: Like SO1, Gap weight of other criteria is calculated and normalised in Table 7 . Based on expert ideas, which suggest that roughly 80% of cumulative weight of criteria can present all of the most effective criteria, we select them as feasible and effective partner criteria as follows: In Table 7 , output of FQSPM-Gap analysis matrix is depicted. Criteria of SO4, SO2, SO5, WO2, WO4, ST5, and WT4 have more than 80% of cumulate weight of criteria (82.32%) and are selected as partner criteria (Table 8) . Also, the decision matrix is normalised and the results are shown in Table 8 .
In this step, we enter into the second phase of our paper and introduce alternatives. We introduce 5 alternatives as SMEs, which cooperate as an alliance in our partner selection model. Then, fuzzy triangular numbers are assigned from 1  to 9
 by experts to evaluate these alternatives. Creating long-term commercial activities between a company and SMEs is the final aim of this expert scoring. Table 9 presents 1  to 9  linguistic variables, which are used in evaluation of alternatives by applying ARAS-F, COPRAS-F, Fuzzy MOORA, Table 7 . Gap analysis and fuzzy ranking Technological and Economic Development of Economy, 2015, 21(2): 165-185 and Fuzzy TOPSIS methods. Table 10 also shows the fuzzy number value of alternatives in exchange for partner criteria by decision-makers. Then, the alternative fuzzy numbers are normalised and normalised fuzzy decision matrix of five alternatives is obtained in Table 11 .
In this stage, normalised-weighted values (normalised values multiplied by weights) of all the alternatives are calculated and normalised-weighted fuzzy decision making matrix is provided in Table 12 . Technological and Economic Development of Economy, 2015, 21(2): 165-185 aRaS-F method results: One of the most effective recently developed method is ARAS (Additive Ratio Assessment) introduced by Zavadskas and Turskis (2010) . Also, the same authors developed the ARAS-F method to solve different problems in fuzzy environment in transportation, construction, economics, technology and sustainable development (Zavadskas, Turskis 2010). The review by Zavadskas and Turskis (2011) provides a comprehensive comparison between the use of ARAS, COPRAS and other MCDM methods and their implementation in different fields. In the current case, the value of optimality function in the ARAS-F model for each criterion is determined and the results are shown in Table 13 . Then, the centre-of-area algorithm is used for defuzzification of ARAS-F and the utility degree of an alternative (k i ) is calculated.
The first row of Table 14 is a crisp value of the optimality function (S i ), the next row is the degree of an alternative (k i ) and the last row is the rank of the alternative. Ghadikolaei et al. (2014) . In this method, based on Table 12 , the total of weighted normalised value (p i ) is calculated and the relative significance or priority value (Q i ) for each partner alternative is computed (see Table 15 ). Finally, the utility degree (N i ) for each alternative is calculated and the complete ranking of partners is obtained. Table 16 , which indicates that the partner 5 and partner 4 obtain the first and the second ranks with C value of 0.595 and 0.587, respectively. Karande and Chakraborty (2012) . In this method, based on Table 12 , the beneficial criteria for each alternative (S i ) are calculated, then, the defuzzification using the centre-of-area method is performed and finally, the rank of alternatives is obtained. Partner 5 and partner 2 get the first and second ranks, respectively (see Table 17 ). comparative analysis: In order to validate the applicability and suitability of the four considered preference ranking methods to solve this partner selection problem, their ranking performance (see Table 18 ) is compared using the BORDA method. Borda is one of consolidation methods that are based on the majority voting rule. In this research, the achieved rankings are consolidated by four methods of ARAS-F, COPRAS-F, Fuzzy TOPSIS, and Fuzzy MOORA. The results are presented in Table 19 . For example, Technological and Economic Development of Economy, 2015, 21(2): 165-185 in Table 18 , Partner 4 in ARAS-F, COPRAS-F and Fuzzy TOPSIS is better than Partner 3 and just in Fuzzy MOORA the results are inverse. Therefore, based on the majority voting, the 4 th row of the 3rd column is equal to 1 in Table 19 . Then, we aggregate the results and the final alternative ranking is A5 A2 A4 A3 A1     . 
conclusions and future efforts
Seeking for a better alliance partner for a strategic partnership, continuous controlling of their efficacy and helping them to expand efficacy of related activities to perform successful outsourcing is essential. Therefore, the current research proposed to use SWOT, FQSPM-Gap, and combination of four fuzzy MCDM methods as an integrated methodology for solving partner selection problem. The SWOT analysis was used for determining motivation and criteria. Because the method is unable to identify the importance of each criterion, the QSPM-Gap analysis method under fuzzy environment was applied. By applying this method, the total weights of criteria obtained and the Gap analysis for decreasing the criteria was done using fuzzy ranking models. The weights of decreased criteria represent the real importance of each criterion in selecting the best partner.
In stage of ranking of alternatives based on weights of criteria, four methods, namely ARAS-F, COPRAS-F, Fuzzy TOPSIS and Fuzzy MOORA, together with the Borda algorithm were integrated to prioritise the alternatives.
The empirical results indicate that Partner 5 is the best selection from the car manufacturer's viewpoint. However, joining an alliance does not only depend on the company's "willingness", but also on "acceptance" of the alliance. Therefore, a tool is provided to help the car manufacturer to select an optimised strategic alliance.
This hybrid decision making process is performed as a possible appropriate form. It is obvious that the presented framework for ranking partners with respect to their total performance and considering dependence of criteria is a practical model. Also, researchers can use other MCDM methods or develop hybrid approaches to solve the same problem and to compare with the proposed approach.
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